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(54) MATERIAL FILLING APPARATUS FOR 3D PRINTING

(57) A material filling apparatus for 3D printing capa-
ble of filling a material into a material tank (T) through a
feeding part (F1) of a feeding machine (F) includes a
fixed sleeve (3), a moving sleeve (2) and a material output
pipe (1). The fixed sleeve (3) has a first open end (32)
and a fixed end (31) connected to the feeding part (F1).
The moving sleeve (2) is movably inserted and tightly
fitted into and interfered with the fixed sleeve (3) and has
a second open end (21) corresponsive to the fixed end
(31) and a blocking end (22) corresponsive to the first
open end (32). The material output pipe (1) is inserted
into the moving sleeve (2) and has a material output end
(12) and a connecting end (11) connected to the feeding
part (F1). The material tank (T) is movably sheathed on
the material output pipe (1), and a rear end (T2) and the

material output end (12) are movably disposed opposite
to each other, and the blocking end (22) of the moving
sleeve (2) blocks the rear end (T2) of the material tank
(R). The material tank (T) is compressed by the filled
material of the feeding machine (F) to move in a direction
from the connecting end (11) towards the material output
end (12), so that the rear end (T2) of the material tank
(T) is moved away from the material output end (12) of
the material output pipe (1) to push the blocking end (22)
of the moving sleeve (2), and the moving sleeve (2) is
moved together with the material tank (T) with respect to
the fixed sleeve (3). The material filled into the material
tank (T) slows down the speed automatically to save the
trouble of controlling the speed of the material tank (T)
by hand.
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Description
FIELD OF THE INVENTION

[0001] The technical field relates to an apparatus of
filing a material into a material tank, more particularly to
a material filling apparatus for 3D printing.

BACKGROUND OF THE INVENTION

[0002] 3D printing, a rapid prototyping technology also
known as additive manufacturing (AM) or additive layer
manufacturing, mainly uses a digital model file as a basis
and an adhesive material such as a metal powder, plastic
or resin to build an object by the processes of stacking
and accumulating layers on top of one another according
to the digital model file, so as to manufacture a three-
dimensional physical model of any shape.

[0003] The aforementioned adhesive material is filled
into a material tank before use, and then the material
tank is installed to a 3D printer for the 3D printing. To run
the 3D printing smoothly and successfully without any
formation of vacancy, the material filled in the material
tank must be firm and free of air gaps.

[0004] However, the material filled in the material tank
by a feeding machine requires users to push at the rear
of the material tank by hand in order to keep the filled-in
material firm and free of air gaps. As the material is filled
up into the space of the material tank gradually, the ma-
terial tank is forced to retract. Now, the user’s hand has
to push the rear of the material tank while the user is
moving backward to slow down the retracting speed of
the material tank and fill the material into the material
tank in a firm and air gaps free manner. In other words,
the conventional method of filling material into a material
tank is very troublesome and inconvenient to users. Al-
though the conventional method can achieve the effect
of filling the material in a firm and air gaps free manner,
yet it requires the users to control the retracting speed
of the material tank by hand all the time. Obviously, the
conventional method requires improvements.

[0005] In view of the aforementioned problem, the dis-
closer of this disclosure based on years of experience in
the industry to conduct extensive researches and exper-
iments and finally provided a feasible solution to over-
come the problems of the prior art effectively.

SUMMARY OF THE INVENTION

[0006] Itis a primary objective of this disclosure to pro-
vide a material filling apparatus for 3D printing capable
of saving the trouble of controlling the retracting speed
of the material tank by hand since the movement of the
material tank slows down automatically with the moving
speed of the material filled into the material tank.

[0007] To achieve the aforementioned objective, this
disclosure provides a material filling apparatus for 3D
printing capable of filling a material into a material tank
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through a feeding part of a feeding machine, and the
material tank has a front end and a rear end, and the
material filling apparatus comprises: a fixed sleeve, hav-
ing a fixed end connected to the feeding part and a first
open end opposite to the fixed end; a moving sleeve,
movably inserted and tightly fitted into and interfered with
the fixed sleeve, and having a second open end corre-
sponsive to the fixed end and a blocking end correspon-
sive to the first open end; and a material output pipe,
inserted into the moving sleeve, and having a connecting
end connected to the feeding part and a material output
end opposite to the connecting end, and the material tank
being movable sheathed on the exterior of the material
output pipe, and the rear end and of the material tank
and the material output end are movably situated oppo-
site to one another, and the blocking end of the moving
sleeve blocking the rear end of the material tank; wherein,
the material tank is squeezed by the filling material of the
feeding machine to move in a direction from the connect-
ing end towards the material output end, and the rear
end of the material tank moves away from the material
output end of the material output pipe and pushes the
blocking end of the moving sleeve, so that the moving
sleeve moves together with the material tank with respect
to the fixed sleeve.

[0008] Compared with the prior art, this disclosure has
the following effects: The blocking end of the moving
sleeve is capable of blocking and being driven by the rear
end of the material tank, and the moving sleeve and the
fixed sleeve are tightly fitted and interfered with each oth-
er, so that when the moving sleeve is moved with respect
to the fixed sleeve, the moving speed of the material tank
moving in that direction slows down automatically, and
the material can be filled in a firm and air gaps free man-
ner, and thus saving the trouble of controlling the speed
of the material tank by hand.

BRIEF DESCRIPTION OF THE DRAWINGS
[0009]

FIG. 1 is an exploded view of a material filling appa-
ratus installed between a material tank and a feeding
machine in accordance with a first embodiment of
this disclosure;

FIG. 2 is a perspective view of the assembly of the
material filling apparatus as depicted in FIG. 1;
FIG. 3 is a cross-sectional view of the assembly as
depicted in FIG. 1;

FIG. 4 is a cross-sectional view a material filling ap-
paratus after being filled with materials in accord-
ance with the first embodiment of this disclosure;
FIG. 5 is a cross-sectional view of a material filling
apparatus in accordance with a second embodiment
of this disclosure;

FIG. 6 is a cross-sectional view of a material filling
apparatus in accordance with a third embodiment of
this disclosure;
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FIG. 7 is a cross-sectional view of a material filling
apparatus in accordance with a fourth embodiment
of this disclosure; and

FIG. 8 is a cross-sectional view of a material filling
apparatus filled with materials and a material tank
covered by a lid in accordance with this disclosure.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0010] The technical contents of this disclosure will be-
come apparent with the detailed description of preferred
embodiments accompanied with the illustration of related
drawings as follows. Itis intended that the embodiments
and figures disclosed herein are to be considered illus-
trative rather than restrictive.

[0011] With reference to FIG. 1 for a material filling
apparatus for 3D printing in accordance with this disclo-
sure, the apparatus is provided for filling a material into
a material tank. The material is filled into the material
tank T through a feeding part F1 of a feeding machine F
for the 3D printing, wherein the feeding part F1 is an open
part or a tubular part, and the tubular part is used below
for illustrating this disclosure.

[0012] The material tank T is a hollow tank having a
front end T1 and a rear end T2, and the material tank T
is plugged with a piston T3 (as shown in FIG. 3). The
front end T1 and the rear end T2 are open ends. When
a material is filled into the material tank T, it is better to
keep the piston T3 closer to the rear end T2 to provide
a maximum filling space. In practice (as shown in FIG.
3), arear end (not labeled in the figure) of the piston T3
is substantially and precisely aligned with the rear end
T2 of the material tank T.

[0013] With reference to FIGS. 1 to 4 for a material
filling apparatus 100 of this disclosure, the material filling
apparatus 100 comprises a material output pipe 1, amov-
ing sleeve 2 and a fixed sleeve 3.

[0014] The fixed sleeve 3 is hollow and has a fixed end
31 and a first open end 32 disposed opposite to each
other. The fixed sleeve 3 is coupled to the feeding part
F1 through the fixed end 31.

[0015] The moving sleeve 2 is hollow and movably in-
serted and tightly fitted into and interfered with the fixed
sleeve 3, so that a relative movement between the mov-
ing sleeve 2 and the fixed sleeve 3 produces aresistance.
In other words, when the moving sleeve 2 is moved with
respect to the fixed sleeve 3 to extend or retract coaxially,
the tightly fitted and interfered components produce a
resistance. The moving sleeve 2 has a second open end
21 corresponsive to the fixed end 31 and a blocking end
22 corresponsive to the firstopen end 32, and the second
open end 21 and the blocking end 22 are disposed op-
posite to each other.

[0016] Thematerialoutputpipe 1is hollowandinserted
into the moving sleeve 2. The material output pipe 1 has
a connecting end 11 coupled to the feeding part F1 and
a material output end 12 disposed opposite to the con-
necting end 11, so that the material output pipe 1 is cou-
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pled and communicated with the feeding part F1 through
the connecting end 11, and the moving sleeve 2 and the
material output pipe 1 are disposed with an interval apart
from each other.

[0017] The material tank T has a frontend T1 movably
sheathed on the material output pipe 1, so that the ma-
terial tank T can extend or retract coaxially with respect
to the material output pipe 1 and the rear end T2 of the
material tank T can be moved with respect to the material
output end 12. In other words, the rear end T2 of the
material tank T is opposite to the material output end 12
and they can be moved with respect to each other, since
the material tank T can extend or retract coaxially with
respect to the material output pipe 1. The blocking end
22 of the moving sleeve 2 blocks the rear end T2 of the
material tank T. Now, the blocking end 22 blocks the rear
end T2 of the material tank T, so that when the material
is filled, the piston T3 will not fall off from the rear end T2.
[0018] Wherein, the material output end 12 of the ma-
terial output pipe 1 is disposed in the materialtank T. The
closer to the rear end T2 of the material tank T, the better.
In this embodiment (as shown in FIG. 3), the material
output end 12 is near (or coupled to) the piston T3 to
facilitate the process of starting to fill the material from a
position near the rear end T2 of the material tank T first.
[0019] In FIGS. 3 and 4, the moving sleeve 2 is re-
moved from the fixed sleeve 3 before filling the material
into the material tank T, and then the material tank T with
the removed lid T4 (as shown in FIG. 8) is movably
sheathed on the material output pipe 1, and finally the
moving sleeve 2 is inserted back into the fixed sleeve 3.
Now, the piston T3 is situated in the rear end T2 of the
material tank T.

[0020] When the feeding machine F starts feeding the
material by the material output pipe 1, the material output
end 12 of the material output pipe 1 is near or coupled
to the piston T3, so that the material can be filled from
the position near the rear end T2 of the material tank T
first and then the position near the piston T3. As the
amount of filled material becomes larger, the material
tank T is compressed by the filled material to move along
the material output pipe 1 in a direction from the connect-
ing end 11 towards the material output end 12. In other
words, the material tank T extends with respect to the
material output pipe 1 in the direction (from the connect-
ing end 11 towards the material output end 12).

[0021] The rear end T2 of the gradually extended ma-
terial tank T will be situated at a position away from the
material output end 12 of the material output pipe 1 to
push the blocking end 22 of the moving sleeve 2 accord-
ingly, so that the moving sleeve 2 moves with the material
tank T in the same direction (from the connecting end 11
towards the material output end 12), and the moving
sleeve 2 is moved with respect to the fixed sleeve 3.
[0022] Now, the moving sleeve 2 and the fixed sleeve
3 are tightly fitted and interfered with each other, so that
a resistance is produced when the moving sleeve 2 is
moved with respect to the fixed sleeve 3, and the resist-
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ance slows down the speed of the material tank T moving
in the aforementioned direction and gives the same effect
as pushing the rear end T2 of the material tank T by hand.
Therefore, such arrangement gives the effect of filling a
material in a firm and air gaps free manner.

[0023] Wherein, the length of the moving sleeve 2 is
greater than the length of the material tank T, so that
when the material tank T is filled up to retract to all the
way to the bottom, the moving sleeve 2 is still maintained
at the status of keeping the fixed sleeve 3 tightly fitted
and interfered.

[0024] In addition, there are different ways of connect-
ing the material output pipe 1 to the feeding part F1 and
connecting the fixed sleeve 3 to the feeding part F1, and
one of these methods is illustrated in the following em-
bodiment.

[0025] A through hole 311 is formed at the fixed end
31 of the fixed sleeve 3, and the fixed end 31 further has
an abutted flange 312 and a screwing part 313. Wherein,
the abutted flange 312 is axially protruded from the pe-
riphery of a position corresponsive to the through hole
311. Specifically, the abutted flange 312 is formed by
extending a distance in a direction from a position of the
periphery of the fixed end 31 corresponsive to the through
hole 311 towards the center of the through hole 311. The
screwing part 313 is formed by protruding in a direction
from a position of the fixed end 31 corresponsive to the
through hole 311 towards the feeding machine F. A
pressed flange 111 is protruded radially from the con-
necting end 11 of the material output pipe 1 and the feed-
ing part F1 has a screwed section F11 corresponsive to
the screwing part 313.

[0026] During assembling, the connecting end 11 of
the material output pipe 1 is connected to the feeding
partF1, and thenthe screwing part 313 of the fixed sleeve
3 is detachably screwed to a screwed section F11 of the
feeding part F1. Now, the pressed flange 111 is disposed
between the abutted flange 312 and the feeding part F1,
so that while the screwing part 313 is being screwed to
the screwed section F11, the pressed flange 111 is
pressed and positioned between the abutted flange 312
and the feeding part F1 to fix the material output pipe 1
and the fixed sleeve 3 to the feeding part F1 and com-
municating the material output pipe 1 with the feeding
part F1.

[0027] The moving sleeve 2 and the fixed sleeve 3 are
tightly fitted and interfered with each other to produce
resistance. The same arrangement applies to the follow-
ing embodiments, but it is noteworthy that this disclosure
is not limited to such arrangement only.

[0028] In the first embodiment of this disclosure as
shown in FIGS. 1, 3 and 4, the moving sleeve 2 has an
interfering section 23 disposed around the moving sleeve
2, and the interfering section 23 includes a plurality of
elastic arms 231 disposed apart with each other and
around the interfering section 23. In this embodiment,
each elastic arm 231 is formed with a groove 232. The
moving sleeve 2 has plural pairs of grooves 232 axially
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formed thereon, and each pair of grooves 232 is formed
from a position (which may be any position between the
second open end 21 and the blocking end 22) to the
second open end 21, and each elastic arm 231 is formed
between each pair of grooves 232, and each elastic arm
231 is integrally formed with the moving sleeve 2.
[0029] Each elasticarm 231 has an end coupled to the
moving sleeve 2 and the other end having an abutting
member 2311. In this embodiment, the abutting member
2311 is protruded in a direction towards an inner wall 301
of the fixed sleeve 3, so that each elastic arm 231 of the
moving sleeve 2 is elastically abutted and coupled to the
inner wall 301 of the fixed sleeve 3 through the abutting
member 2311 and both of them are tightly fitted and in-
terfered with each other to produce a resistance.
[0030] With reference to FIG. 5 for the second embod-
iment of this disclosure, the second embodiment is sub-
stantially the same as the first embodiment, except that
the second embodiment further comprises an end cover
4. In other words, the interference between the moving
sleeve 2 and the fixed sleeve 3 is in accordance with the
second embodiment is identical to that of the first em-
bodiment, and the second embodiment further adds an
end cover 4 for interfering the abutting member 2311 to
provide a limiting effect.

[0031] In the second embodiment, the end cover 4 is
covered onto the first open end 32 of the fixed sleeve 3
and has an opening 41 formed thereon. The moving
sleeve 3 is inserted into the opening 41 and tightly fitted
into and interfered with the fixed sleeve 3. Now, each
abutting member 2311 of the moving sleeve 2 is limited
by the end cover 4 (as shown in FIG. 5) and will not fall
outfrom fixed sleeve 3 unless the end cover4 is removed.
[0032] The end cover 4 as shown in FIG. 5 is screwed
to the exterior of the fixed sleeve 3, so that the end cover
4 may be freely installed to the fixed sleeve 3.

[0033] With reference to FIG. 6 for the third embodi-
ment of this disclosure, the third embodiment is substan-
tially the same as the first embodiment, except that the
interference between the moving sleeve 2 and the fixed
sleeve 3 in accordance with the third embodiment is dif-
ferent from that of the first embodiment.

[0034] Inthe third embodiment, at least one gasket 24
is mounted around the outer wall 201 of the moving
sleeve 2. In this embodiment, plural gaskets 24 are
mounted, and each gasket 24 is contacted with the inner
wall 301 of the fixed sleeve 3 to produce friction and re-
sistance, and the resistance slows down the moving
speed of the material tank T in the specific direction.
[0035] With reference to FIG. 7 for the fourth embodi-
ment of this disclosure, the fourth embodiment is sub-
stantially the same as the first embodiment, except that
the interference between the moving sleeve 2 and the
fixed sleeve 3 in accordance with the fourth embodiment
is different from that of the first embodiment.

[0036] In the fourth embodiment, the outer wall 201 of
the moving sleeve 2 is tightly fitted and interfered with
the inner wall 301 of the fixed sleeve 3 to produce a re-
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sistance, and the resistance slows down the moving
speed of the material tank T in the specific direction.
[0037] With reference to FIG. 8 for a perspective view
of a material tank T after filling a material into the material
tank T, the material tank T is removed from the material
filing apparatus 100 of this disclosure, and a lid T4 is
fixed to the front end T1, so that the material tank T is
ready for the use by a 3D printer (not shown in the figure).
In a 3D printing process, the material tank T is installed
to the 3D printer first, and the 3D printer controls a piston
T3 to move in a direction towards the lid T4 during the
printing process, so that the material contained in the
material tank T can be squeezed out from a hole T41 of
the lid T4 and provided for the 3D printing.

[0038] Insummation of the description above, this dis-
closure has the following improvement over the prior art.
The blocking end 22 of the moving sleeve 2 is capable
of blocking and being driven by the rear end T2 of the
material tank T, and the moving sleeve 2 and the fixed
sleeve 3 are tightly fitted and interfered with each other,
so that a resistance is produced when the moving sleeve
2 is moved with respect to the fixed sleeve 3, and the
resistance slows down the speed of the material tank T
moving in the specific direction, so as to achieve the effect
of filling a material in a firm and air gaps free manner,
and save the trouble of the conventional method of con-
trolling the speed of the material tank by hand.

[0039] In addition, this disclosure also has another ef-
fect as described below: The material output end 12 of
the material output pipe 1 is disposed in the material tank
T and near (or coupled to) the piston T3 to facilitate the
process of starting to fill a material from a position near
the rear end T2 of the material tank T and fulfill the filling
space requirement for filling up the material into material
tank T perfectly.

[0040] While this disclosure has been described by
means of specific embodiments, numerous modifications
and variations could be made thereto by those skilled in
the art without departing from the scope and spirit of this
disclosure set forth in the claims.

Claims

1. A material filling apparatus for 3D printing, capable
of filling a material into a material tank (T) through a
feeding part (F1) of a feeding machine (F), and the
material tank (T) having a front end (T1) and a rear
end (T2), and the material filling apparatus compris-

ing:

a fixed sleeve (3), having a fixed end (31) con-
nected to the feeding part (F1) and a first open
end (32) opposite to the fixed end (31);

amoving sleeve (2), movably inserted and tight-
ly fitted into and interfered with the fixed sleeve
(3), and having a second open end (21) corre-
sponsive to the fixed end (31) and a blocking
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end (22) corresponsive to the firstopen end (32);
and

a material output pipe (1), inserted into the mov-
ing sleeve (2), and having a connecting end (11)
connected to the feeding part (F1) and a material
output end (12) opposite to the connecting end
(11), and the material tank (T) being movable
sheathed on the exterior of the material output
pipe (1), and therearend (T2) and of the material
tank (T) and the material output end (12) being
movably situated opposite to one another, and
the blocking end (22) of the moving sleeve (2)
blocking the rear end (T2) of the material tank
(T);

wherein, the material tank (T) is squeezed by
the filling material of the feeding machine (F) to
move in a direction from the connectingend (11)
towards the material output end (12), and

the rear end (T2) of the material tank (T) moves
away from the material output end (12) of the
material output pipe (1) and pushes the blocking
end (22) of the moving sleeve (2), so that the
moving sleeve (2) moves together with the ma-
terial tank (T) with respect to the fixed sleeve (3).

The material filling apparatus for 3D printing accord-
ing to claim 1, wherein the material output end (12)
of the material output pipe (1) is proximate to a rear
end (T2) of the material tank (T).

The material filling apparatus for 3D printing accord-
ing to claim 1, wherein the moving sleeve (2) has an
outer wall (201), and the fixed sleeve (3) has an inner
wall (301), and the outer wall (201) of the moving
sleeve (2) is tightly fitted and interfered with the inner
wall (301) of the fixed sleeve (3).

The material filling apparatus for 3D printing accord-
ing to claim 1, wherein the moving sleeve (2) has an
outer wall (201), and the fixed sleeve (3) has an inner
wall (301), and at least one gasket (24) installed
around the outer wall (201) of the moving sleeve (2)
and contacted and interfered with the inner wall (301)
of the fixed sleeve (3).

The material filling apparatus for 3D printing accord-
ing to claim 1, wherein the moving sleeve (2) has an
interfering section (23) disposed around the moving
sleeve (2), and the interfering section (23) includes
a plurality of elastic arms (231) arranged with an in-
terval apart from each other and disposed around
the interfering section (23), and each elastic arm
(231) has an end coupled to the moving sleeve (2)
and the other end having an abutting member (2311)
elastically abutted at and interfered with the fixed
sleeve (3).

The material filling apparatus for 3D printing accord-
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ing to claim 5, wherein the moving sleeve (2) has
plural pairs of grooves (232) formed thereon, and
each pair of grooves (232) are formed from a position
between the second open end (21) and the blocking
end (22) to the second open end (21), and each elas-
ticarm (231) is formed between each pair of grooves
(232).

The material filling apparatus for 3D printing accord-
ing to claim 5, further comprising an end cover (4)
covered onto the first open end (32) of the fixed
sleeve (3) and having an opening formed thereon,
and the moving sleeve (2) being plugged at a position
corresponsive to the opening and tightly fitted into
and interfered with the fixed sleeve (3), and the abut-
ting member (2311) of each elastic arm (231) of the
moving sleeve (2) being stopped by the end cover

(4).

The material filling apparatus for 3D printing accord-
ing to claim 1, wherein the fixed end (31) of the fixed
sleeve (3) has a through hole (311), and the fixed
sleeve (3) has a screwing part configured correspon-
sive to the position of the through hole (311) and
protruded in a direction towards the feeding machine
(F), and the screwing part of the fixed sleeve (3) is
detachably screwed to the feeding part (F1), while
positioning the connecting end (11) of the material
output pipe (1) and communicating with the feeding
part (F1).

The material filling apparatus for 3D printing accord-
ing to claim 8, wherein the fixed end (31) has an
abutted flange extending a distance from the periph-
ery at a position corresponsive to the through hole
(311) towards the center of the through hole (311),
and the connecting end (11) has a pressed flange
protruded from the connecting end (11), and dis-
posed between the abutted flange and the feeding
part (F1), and pressed for positioning.

The material filling apparatus for 3D printing accord-
ing to claim 1, wherein the blocking end (22) of the
moving sleeve (2) is pushed by the rear end (T2) of
the material tank (T) to extend and retract with re-
spect to the fixed sleeve (3).
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